Vasopressinergic neurons in rats in ontogenesis: responses to salt loading and their modulation by noradrenergic afferents.
Salt loading in adult mammals leads to increased vasopressin secretion by vasopressinergic neurons in the supraoptic nucleus, which is mediated by the actions of a number of hormones and neurotransmitters, including noradrenaline. The present study addressed identification of the stage of ontogenesis at which vasopressinergic neurons start to respond to salt loading and when the noradrenalinergic regulation of this process begins. Studies were performed on rats at embryonic day 21 (E21), postnatal day 3 (P3), and postnatal day 13 (P13) using immunocytochemical and in situ hybridization. Animals were subjected to salt loading, in some cases on the background of the alpha1-adrenoceptor inhibitor prazosin. Salt loading in rats of all age groups induced increases in the synthesis of vasopressin mRNA, probably accompanied by increased synthesis of vasopressin peptide. At E21 and P3, intraneuronal vasopressin levels were increased; there was no change at P13. In salt loading on the background of prazosin administration, vasopressin mRNA and vasopressin contents at E21 showed no change, while at P3 they were increased, which is evidence of the inhibitory effect of noradrenaline on vasopressin expression in the early postnatal period. Thus, vasopressinergic neurons start to respond to salt loading at the end of the prenatal period with increases in vasopressin expression; noradrenergic afferents have inhibitory influences on vasopressin expression in the early postnatal period.